CO 



■ 

LL 



providing a gate insulator on a Si surface of the SOI material !^ — I 


Y . ■ 

fonning an electrode structure by depositing a first metal electrode layer irom ttie 




group consisting of Al, Er. Gd, Nd, Ti and Y, followed by depositing a second metal 




layer from the group consisting of Ag, Al, Au, Cr. Cu. Mg. Ni and Pt ■ '-^ 




annealing the electrode structure at an elevated temperature in an mert _atinospher. 




depositing a gate electrode layer on the gate msulator__ 




1 providing a protective layer of photoresist over the electrodes and Si surface 




using a mask to form the layer of photoresist into a protective mask layer havmg 




the Shane of an array of isolated mesas on the Si surface . 


- —t-'-. - - ■ ■ 


removing Si material not protected by the protective mask layer to form an array 

of isolated Si mesas in the Si surface — 




J. 


removing the protective mask layer from the array of isolated Si mesas in the Si 

surface 


/err 




irradiating a Si surface of the test device with light having a wavelength shorter 


/o8 


than the bandgap wavelength of the Si surface 



Fig. 10 



providing a gate insulator on a surface of the semiconductor layer or of the 

no 



strained Si layer 



depositing source and drain metal electrodes in a geometric pattern, including 
depositing a first metal electrode layer fi-om the group consisting of Al, Er, Gd, Nd, Ti, 
and Y, followed by depositing a second metal layer from the group consisting of Ag, Al, 
Au, Cr, Cu, Mg, Ni, and Pt, to form an electrode structure Ijl 



annealing the electrode structure at an elevated temperature in an inert atmosphere - jg> 



depositing a gate electrode on the gate insulator between the source and drain 
metal electrodes without contacting the source and drain metal electrodes ^ 



depositing a protective layer of photoresist over the entire Si surface | 



covering the protective layer of photoresist with a metal layer evaporated through 
a mask to form a protective mask to cover and mask the individual isolated mesas /jS' 



creating individual isolated mesas, as an array of individual test mesa structures, 
of the protective layer to form a protective mask layer on the Si surface with the source, 
drain, and gate electrodes residing within the boundaries of the mesas; 



mesas 



removing the gate insulator and the semiconductor layers in regions between the 



Us] 



removing the protective mask layer 



irradiating a Si surface of the test device with light having a wavelength shorter 

U2 



than the bandgap wavelength of the Si sxirface 

Fig. 11 



providing a protective mask layer in the shape of an array of isolated mesas over a 

cm 

Si surface of the SOI material 'ZL 

removing Si material not protected by the protective mask layer to form an array 

of isolated Si mesas on a top Si surface of the SOI material , 

^ —. — 

removing the protective mask layer from the array of isolated Si mesas in the Si 

^ ?j- 

surface . — — — 



forming a pair of electrodes witiiin each Si mesa of tiie array of isolated Si mesas 

by depositing one or more metal layers on each Si mesa from the group consisting of Al, 

93 

Er. Gd, Nd, Ti- Y. Ae. Au. Cr. Cu. Mg, Ni and P t = 



depositing a metal layer ona bottom Si surface of the SOI material ^ 



irradiating a Si surface of tiie test device with light having a wavelength shorter 

than the bandgap wavelength of the Si surface _ 

Fig. 9 



positioning a patterned shadow mask separated from the surface of the test 
structure by a distance of at least 0.5 millimeters 



depositing a first metal electrode of a metal from a group consisting of Al,^r, Gd, 
Nd Ti and Y having a low barrier height for electrons from a first metal source through 
the patterned shadow mask onto die test structure _ 



depositing a second metal electrode of a metal from a group consisting of Ag, Al, 
Au Cr, Cu, Mg, Ni and Pt having a low barrier height for holes from a second metal 
source through the patterned shadow mask onto the test stiiicture ^ 



Fig. 12 



